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Description 

BALL BEARING ACTUATION MECHANISM 

This patent application claims the benefit of U.S. 
provisional application No. 60/463,253, filed April 16, 
5 2003. 

Technical Field 

The present invention generally relates to vending 
machines and, more particularly, is concerned with a ball 
bearing actuation mechanism for a vending machine or the 
10 like. 

Background Art 

Gaming machines, such as slot machines, in casinos in 
Japan require the utilization of ball bearings for their 
operation. Thus players of such machines carry around a 

15 bag or container of ball bearings, instead of coins, for 
insertion into the various gaming machines. 

As a consequence of the use of ball bearings by the 
gaming machines, vending machines in the casinos which are 
accessed by these players to buy products, such as 

20 lollipops and other items, for use while they are operating 
the gaming machines must likewise utilize ball bearings, 
instead of coins, for making these purchases. For making 
purchases of different products, different numbers of ball 
bearings must be deposited into the vending machines, 

25 requiring the players to count the individual ball bearings 
as they are deposited into the vending machines. 

This requirement is a problem for the players in that 
it takes concentration and time and thus constitutes a 
considerable annoyance for most players. Consequently, 

3 0 there is a continuing need for further innovations that 
will overcome these drawbacks. 
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Disclosure of Invention 

The present invention provides a ball bearing 
actuation mechanism for a vending machine which is designed 
to satisfy the aforementioned need. The actuation 

5 mechanism is designed to allow a quantity of ball bearings 
to be deposited into the actuation mechanism without 
counting them to ensure that the correct preset number is 
deposited. Any deposited ball bearings in excess of the 
correct preset number are automatically diverted to an 

10 overflow location where they are returned to the player. 

Accordingly, the present invention is directed to a 
ball bearing actuation mechanism for a vending machine 
which comprises: (a) a housing having an interior chamber, 
outlet and overflow discharge openings communicating with 

15 said interior chamber, and an inlet passage communicating 
from exteriorly of the housing to the interior chamber so 
as to permit deposit of ball bearings one-at-a-time into 
the interior chamber via the inlet passage; (b) a gauge 
wheel rotatably mounted in the interior chamber of the 
• 20 housing below the inlet passage and adjacent to the outlet 
and overflow discharge openings of the housing, the gauge 
wheel being circular in shape and having a peripheral 
groove defined about a peripheral portion of the gauge 
wheel; (c) a retainer wall having a curved configuration 

25 and stationarily mounted to the housing in the interior 
chamber adjacent to and spaced from the peripheral groove 
of the gauge wheel so as to overlie the peripheral groove 
and form a channel between the peripheral groove and the 
retainer wall which extends between the inlet passage and 

3 0 the discharge outlet opening of the housing, the peripheral 
groove having a predetermined length preset to receive a 
preset number of ball bearings in single file fashion 
therein when the ball bearings are deposited into the 
interior chamber via the inlet passage such that any ball 

35 bearings above the preset number deposited into the inlet 
passage of the housing will divert to the overflow 
discharge outlet of the housing; and (d) means for rotating 
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the gauge wheel in a predetermined one direction extending 
from the inlet passage to the discharge outlet opening of 
the housing in response to deposit of ball bearings equal 
to the preset number thereof in the channel such that the 
5 preset number of ball bearings move with the gauge wheel 
and discharge from the channel through the discharge outlet 
opening in the housing . 

The actuation mechanism further comprises means for 
preventing rotation of the gauge wheel until the number of 

10 ball bearings equal to the preset number thereof fill the 
channel. The actuation mechanism also comprises an 
overflow collection receptacle disposed adjacent to the 
overflow discharge opening of the housing for receiving in 
the receptacle any ball bearings above the preset number 

15 thereof deposited into the inlet passage of the housing and 
exiting the interior chamber through the overflow discharge 
opening of the housing. 

These and other features and advantages of the present 
invention will become apparent to those skilled in the art 

20 upon a reading of the following detailed description when 
taken in conjunction with the drawings wherein there is 
shown and described an illustrative embodiment of the 
invention . 

Brief Description of the Drawings 
25 In the following detailed description, reference will 

be made to the attached drawings in which: 

FIG. 1 is a perspective view of a ball bearing 
actuation mechanism of the present invention. 

FIG. 2 is a top plan view of the actuation mechanism 
30 as seen along line 2--2 of FIG. 1. 

FIG. 3 is a front side elevational view of the 
actuation mechanism of FIG. 1 with a lower portion of a 
housing broken away and a gauge wheel of the mechanism 
shown in sectional form. 
35 FIG. 4 is a vertical sectional view of the actuation 

mechanism taken along line 4 --4 of FIG. 2 with portions of 


the actuation mechanism being shown in full . 

FIG. 5 is a rear side elevational view of the 
actuation mechanism as seen along line 5- -5 of FIG. 1 
showing a one-way ratchet device thereon. 
5 FIGS. 6-10 are side elevational views of the actuation 

mechanism similar to that of FIG. 3 depicting stages in the 
operation of the actuation mechanism. 

Best Mode for Carrying Out the Invention 

Referring to the drawings, and particularly to FIGS. 

10 1 to 5, there is illustrated a ball bearing actuation 
mechanism of the present invention, generally designated 
10, for a vending machine (not shown). The ball bearing 
actuation mechanism 10 basically includes a housing 12, a 
handle 14 with an elongated shaft 16, a gauge wheel 18, a 

15 curved retaining wall 20, a one-way ratchet 22 and an 
overflow collection receptacle 24 . ^ 

The housing 12 of the actuation mechanism 10 has 
upright front and rear walls 26, 28, upright opposite side 
walls 30 extending between the front and rear walls 26, 28 

20 and a horizontal bottom wall 32 extending between the 
front, rear and side walls 26, 28, 30. A plurality of 
fasteners 34 extend between the front and rear walls 26, 28 
of the housing 12 adjacent to its respective corners so as 
to secure the walls 26-32 together such that the housing 12 

25 forms an interior chamber 36. 

A hopper 3 8 is supported by the housing 12 between 
upper portions of the front and rear walls 26, 28 thereof. 
The hopper 3 8 forms an inlet passage 4 0 which communicates 
from the exterior of the housing 12 to the interior chamber 

30 36 thereof permitting depositing of ball bearings B into 
the inlet passage 40. It should be pointed out here that 
the term "ball bearings" as used herein encompasses any 
suitable hemispherical or ball -shaped element. Outlet and 
overflow discharge openings 42, 44 are formed respectively 

35 in the rear wall 28 and in one of the side walls 30 of the 
housing 12. The openings 42, 44 also communicate with the 
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interior chamber 36. 

The handle 14 is fixedly mounted to and on a front end 
16A of the shaft 16 and is disposed at the exterior of the 
front wall 26 of the housing 12. The shaft 16 extends 
5 transversely through the front and rear walls 26, 28 of the 
housing 12 and across the interior chamber 36 thereof. The 
gauge wheel 18 is disposed in the interior chamber 3 6 of 
the housing 12 below the hopper 3 8 and inlet passage 4 0 and 
between lower portions of the front and rear walls 26, 28 

10 of the housing 12 and between the inlet passage 40 and the 
outlet and overflow discharge openings 42, 44 of the 
housing 12. The gauge wheel 18 is also disposed over and 
fixedly mounted to the shaft 16 for undergoing rotation 
with the shaft 16 upon turning of the handle 14 by a user. 

15 The gauge wheel 18 is circular in shape and is provided 
with a peripheral groove 46 defined about a portion of the 
periphery of the gauge wheel 18. The curved retainer wall 
20 is mounted between and to the front and rear walls 26, 
28 of the housing 12 adjacent to and spaced from the 

20 periphery of the gauge wheel 18 in the housing 12 so as to 
overl ie the peripheral groove 4 6 and formed a channel 4 8 
therebetween . 

Referring also to FIGS. 6-10, the peripheral groove 46 
has a predetermined length preset such that it will receive 

25 a desired or preset number of ball bearings B in single 
file fashion therein, for example twelve in number as seen 
in FIG. 9, when the ball bearings B are deposited through 
the inlet passage 40. Simply by varying the lengths of the 
grooves 46, alternative gauge wheels 18 can be provided 

30 which require different preset numbers of ball bearings B. 

The actuation mechanism 10 also includes a spring- 
biased detent or finger 50 mounted to the curved retainer 
wall 20 and extending therefrom outwardly and downwardly 
toward an inlet end 4 6A of the peripheral groove 4 6 in the 

35 gauge wheel 18 disposed below the inlet passage 40 of the 
hopper 38. The detent or finger 50 can flex and has a 
transverse rod 52 affixed across an end 50A of the finger 
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50 so as to ride on opposite peripheral edges 18A of the 
gauge wheel 18 running along opposite sides of the groove 
46. If the handle 14 and shaft 16 therewith are turned 
before the groove 46 is filled with the preset number of 
5 ball bearings B, such as is shown in FIG. 7, the rod 52 on 
the detent 50 will be able to ride downward into notches 56 
formed in the peripheral edges 18A of the gauge wheel 18 at 
the inlet end 4 6A of the groove 4 6 and make abutting 
engagement with a transverse shoulder 54 formed by the 

10 notches 56 on the periphery of the gauge wheel 18. Such 
engagement prevents the handle 14 from being further turned 
without the required preset number of ball bearings B. The 
handle 14, shaft 16 and gauge wheel 18 must then be reverse 
rotated to retract the rod 52 on the finger 5 0 from the 

15 notches 56 and away from the shoulder 54 to provide 
sufficient space to allow the additional ball bearings B to 
enter the groove 46 until it is filled, as shown in FIG. 8. 
It will be noted in FIG. 9 that, as the handle 14, shaft 16 
and gauge wheel 18 are rotated in the desired direction the 

2 0 final ball bearing B will prevent the rod 52 from 
substantially engaging the shoulder 54 by causing the rod 
52 to ride thereover so as to not prevent further turning 
of the gauge wheel 18. The continued turning of the handle 
14 and gauge wheel 18 therewith as shown in FIG. 10 will 

25 push or carry the ball bearings B about the curved retainer 
wall 20 which results in their being dispensed one at a 
time from the outlet opening 42 as shown in FIG. 10. 

As seen in FIGS. 4 and 5, the ratchet 22 includes a 
ratchet wheel 58 fixedly attached on the shaft 16 at the 

30 exterior of the rear wall 28 of the housing 12 and a 
spring-loaded pawl 60 pivotally mounted to a rear mounting 
plate 62 affixed to the rear wall 28 of the housing 12. 
The pawl 60 is disposed adjacent to the ratchet wheel 58 so 
as to engage the ratchet wheel 58 such that the ratchet 

35 wheel 58, handle 14, shaft 16 and a gear (not shown) on the 
end of the shaft 16 which engages a dispensing mechanism 
(not shown) can only be turned in one direction once the 
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handle 14 and gauge wheel 18 have turned sufficiently to 
bring the pawl 60 into engagement with a first notch 58A on 
the ratchet wheel 58 which then prevents reverse rotation 
of the handle 14, shaft 16, gauge wheel 18 and gear. 
5 The overflow collection receptacle 24 attached to the 

housing 12 will receive through the overflow discharge 
opening 44 in the one side wall 3 0 of the housing 12 any 
ball bearings B in excess of the preset number received in 
and filling the peripheral groove 46 which excess ball 

10 bearings B will roll across a ramp 64 mounted in the 
housing 12 between the gauge wheel 18 and the opening 44, 
as seen in FIG. 8. The receptacle 24 will collect the 
excess ball bearings B so that they can be recovered by the 
user opening a door 24A of the receptacle. 

15 From the foregoing, it can be readily understood that 

the actuation mechanism 10 is designed to allow a quantity 
of ball bearings B to be deposited into the actuation 
mechanism 10 without counting them to ensure that the 
correct preset number is deposited. Any deposited ball 

20 bearings B in excess of the correct preset number are 
automatically diverted to an overflow location where they 
are returned to the player. 

It is thought that the present invention and many of 
its advantages will be understood from the foregoing 

25 description and it will be apparent that various changes 
may be made thereto without departing from the spirit and 
scope of the invention or sacrificing all of its material 
advantages, the forms hereinbefore described being merely 
preferred or exemplary embodiments thereof. 


